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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office Action. 

Acknowledgment and entry of the Amendment submitted on 4/22/09 is made. 
Claims 2-5, 7, 11, 12, 17-20, 24-27, and 34-45 are currently pending. 

Applicants amendments to the claims and arguments have obviated the former 
112, 1 st enablement and written description rejections. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2-5, 7, 1 1 , 12, 14, 17-21 , 23-27 and 34-45 are rejected under 35 U.S.C. 
1 03(a) as being unpatentable over Brodeur et al (WO 96/2941 2) in view of anyone of 
Ward et al (Microbial Pathogenesis. 1996. 21: 499-512), Idanpaan-Heikkila et al 
(Vaccine. 1 995. 1 3(1 6): 1 501 -8), or Wright et al (Infection and Immunity, August 2002, 
70(8): 4028-4034). 

Brodeur et al teach an isolated outer membrane protein from Neisseria 
meningitidis which is 100% identical to the protein taught by Applicant's as SEQ 

ID NO: 2. Fragments of this protein are also taught as well as methods for producing it 
recombinantly. See top of page 6 and pages 18-19. It is taught that the protein may be 
used in prophylactic and diagnostic compositions and methods useful in the treatment, 
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prevention and diagnosis of Neisseria meningitidis. See abstract. Hybrid or chimeric 
proteins are also taught. Brodeur et al teach that this protein is highly conserved. 

However, Brodeur et al do not specifically teach the use of a liposome, 
particularly one comprising a bacterial phospholipid selected from E.coli, N.menigitidis 
and N.lactamica with their polypeptide. 

Ward et al teach that the incorporation of isolated N. meningitidis proteins into 
liposomes allows for the proteins to achieve optimal protein folding. It is taught that the 
use of liposomes replaced the use of LPS to promote native-like folding of the protein to 
an active conformation without the negative toxic effects associated with LPS. The use 
of adjuvants such as monophosporyl lipid A or muramyl dipeptide along with the 
liposomes is specifically taught. However, it is taught that an effective bactericidal 
response was obtained with the purest preparation of protein incorporated into 
liposome s. Page 503 teaches how to incorporate the proteins into liposomes. 
Liposomes composed of phosphatidylcholine and cholesterol are taught. Page 508 
teaches that the advantage of using liposomes is primarily the potential for folding of the 
protein in the liposomal membrane to a native-like conformation and the inherent 
immunoadjuvant activity of the liposome vesicles. 

Idanpaan-Heikkila et al teach that when the outer membrane protein P1 from 
N. meningitidis was reconstituted with phosphatidylcholine into liposomes, native 
antigenic epitopes were formed. It is taught that the liposomes were reproducibly 
immunogenic at a low dose without any other adjuvant. The antibodies produced were 
both bactericidal and protective against infection in the infant rat model. 
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Wright et al teach the incorporation of the recombinant PorB outer membrane 
protein of N. meningitidis into liposomes for use as a vaccine. The liposome 
preparations proved to induce a much greater immune response than the PorB 
adsorbed to AI(OH) 3 . It is further taught that reactivity with native protein was 
considerably enhanced by incorporation of the adjuvant monophosporyl lipid A into the 
liposome. See abstract. 

It would have been prima facie obvious to incorporate the isolated N. meningitidis 
protein taught by Brodeur et al (which is the same as the protein taught by Applicant's 
as SEQ ID NO:2) or its immunogenic fragments thereof, as well as fusion or chimerics 
of said protein, into liposomes because the prior art, as evidenced by Ward, Idanpaan- 
Heikkila et al, and Wright, extensively taught that incorporating isolated, denatured or 
recombinant N. meningitidis proteins into liposomes allows for the proteins to achieve 
optimal protein folding which allowed for native-like conformation. It is taught that the 
use of liposomes replaced the use of LPS to promote native-like folding of the protein to 
an active conformation without the negative toxic effects associated with LPS. One of 
ordinary skill in the art would have been motivated to incorporate the protein taught by 
Brodeur into liposomes because doing so not only allows for the protein to obtain 
native-like conformation, but also has the added benefit of the inherent immunoadjuvant 
activity of the liposome vesicles. The secondary references further teach that the 
liposomes may be used with or without a further adjuvant. The protein taught by 
Brodeur et al would inherently comprise an 'epitope-bearing portion'. The doses taught 
in instant claim 27 is consistent with what is taught by Brodeur et al. The prior art 
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teaches the identical polypeptide and the idea that using liposomes allows for the 
proteins to achieve optimal protein folding which allowed for native-like conformation as 
well as contain an additional adjuvant activity. Although the prior art references do not 
specifically recite that the liposome may be of bacterial cell origin, it was well known in 
the prior art that pharmaceutical compositions comprising liposomes could be 
constituted from phospholipids from bacterial cells, soybean or eggs and any one of 
these sources would work equally as well as functional equivalents. It is noted that the 
instant disclosure allows for the liposome to be synthesized or extracted from bacterial 
cells, soybeans or eggs. Phosphatidyl choline, phosphatiddylserine, 
phosphatidylgycerol, glycerides, steroids, e.g., cholesterol are all suggested. The 
specific bacterial phospholipids which have been added to the claims would be 
expected to act functionally equivalent as these other sources of liposome and the 
addition of the specific source of the bacterial phospholipid to the claims does not impart 
novelty. 

Response to Applicants' Arguments: 

Applicants argue that Brodeur, nor the combination of reference, teach a NspaA protein, 
variant or fragment thereof formuated with a liposome comprising a bacterial 
phospholipid from E.coli, N. meningitidis and N.lactamica, in an immunogenic 
composition. They argue that the prior art as a whole must suggest the desirability of 
making the combination. This has been fully and carefully considered but is not 
deemed persuasive. First, the prior art as a whole does teach or suggest the 
desirability of formulating a Gram-negative bacterial protein with a liposome and the 
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references cited specifically teach the desirability of combining a N.menigitidis outer 
membrane protein with a liposome. The term 'immunogenic composition' is an intended 
use only. A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In response to 
applicant's argument that there is no suggestion to combine the references, the 
examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is 
some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the prior art references 
recited above, e.g., Ward, Idanpaan-Heikkila et al, and Wright, extensively teach that 
incorporating isolated, denatured or recombinant N. meningitidis proteins into liposomes 
allows for the proteins to achieve optimal protein folding which allowed for native-like 
conformation. It is taught that the use of liposomes replaced the use of LPS to promote 
native-like folding of the protein to an active conformation without the negative toxic 
effects associated with LPS. One of ordinary skill in the art would have been motivated 
to incorporate the protein taught bv Brodeur into liposomes because doing so not only 
allows for the protein to obtain native-like conformation, but also has the added benefit 
of the inherent immunoadiuvant activity of the liposome vesicles . The secondary 
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references further teach that the liposomes may be used with or without a further 
adjuvant. Although the prior art references do not specifically recite that the liposome 
may be of bacterial cell origin, it was well known in the prior art that pharmaceutical 
compositions comprising liposomes could be constituted from phospholipids from 
bacterial cells, soybean or eggs and any one of these sources would work equally as 
well as obvious functional equivalents, absent evidence to the contrary. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). The prior art, taken as a whole, clearly provides motivation for 
combining/formulating a known Neisseria protein with a liposome of any origin, including 
one comprising a bacterial phospholipid from E.coli, N.menigitidis and N.lactamica . 

It is noted that only instant claims 17 and 19 require the additional use of an 
adjuvant. The secondary references further teach that the liposomes may be used with 
or without a further adjuvant. . Wright et al specifically teach that reactivity with native 
protein was considerably enhanced by incorporation of the adjuvant monophosporyl 
lipid A into the liposome. 

The claims recite a known protein and argue that the novelty lies with the 
formulation of this known protein into a formulation with a liposome that comprises a 
bacterial phospholipid. Broduer teaches the identically claimed protein and the 
secondary references, e.g., Ward etal (Microbial Pathogenesis. 1996. 21: 499-512), 



Application/Control Number: 10/650,123 Page 8 

Art Unit: 1645 

Idanpaan-Heikkila et al (Vaccine. 1995. 13(16): 1501-8), or Wright et al (Infection and 
Immunity, August 2002, 70(8): 4028-4034), teach that the incorporation of isolated 
N. meningitidis proteins into liposomes allows for the proteins to achieve optimal protein 
folding. It is taught that the use of liposomes replaced the use of LPS to promote 
native-like folding of the protein to an active conformation without the negative toxic 
effects associated with LPS. The use of adjuvants such as monophosporyl lipid A or 
muramyl dipeptide along with the liposomes is specifically taught. However, it is taught 
that an effective bactericidal response was obtained with the purest preparation of 
protein incorporated into liposomes. Accordingly, it would have been prima facie 
obvious to one of ordinary skill in the art at the time the invention was made to ehance 
the immune response of the NspA protein taught by Brodeur by incorporating into any 
liposome comprising a bacterial phospholipid, such as E.coli, N.menigtidis and 
N.lactamica, because the use of liposomes to achiever proper protein folding without 
the negative toxic effects associated with natively occurring LPS was well known in the 
Neisseria prior art at the time the invention was made. 

3. Claims 1-5, 7, 11-27, 34 and 35 and 40-42 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over any one of Cadieux et al (Infect. Immun. Sept. 1 999. 67(9): 
4955-4959), Plante et al (Infect. Immun. June 1999. 67(6): 2855-2861) or Martin et al 
(J. Exp. Med. 1997. 185(7): 1173-1183) in view of anyone of Ward et al (Microbial 
Pathogenesis. 1996. 21: 499-512), Idanpaan-Heikkila et al (Vaccine. 1995. 13(16): 
1501-8), or Wright et al (Infection and Immunity, August 2002, 70(8): 4028-4034). 
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Cadieux et al, Martin et al and Plante et al teach an isolated surface protein from 
Neisseria meningitidis which is 100% identical to the protein taught by Applicant's as 
SEQ ID NO: 2. Fragments of this protein are also taught as well as methods for 
producing it recombinantlv . The references teach that the protein is highly conserved 
and is capable of protecting against meningococcal infections. 

However, Cadieux et al, Martin et al and Plante et al do not specifically teach the 
use of a liposome, particularly one comprising a bacterial phospholipid, with their 
polypeptide. 

Ward et al teach that the incorporation of isolated N. meningitidis proteins into 
liposomes allows for the proteins to achieve optimal protein folding. It is taught that the 
use of liposomes replaced the use of LPS to promote native-like folding of the protein to 
an active conformation without the negative toxic effects associated with LPS. The use 
of adjuvants such as monophosporyl lipid A or muramyl dipeptide along with the 
liposomes is specifically taught. However, it is taught that an effective bactericidal 
response was obtained with the purest preparation of protein incorporated into 
liposomes. Page 503 teaches how to incorporate the proteins into liposomes. 
Liposomes composed of phosphatidylcholine and cholesterol are taught. Page 508 
teaches that the advantage of using liposomes is primarily the potential for folding of the 
protein in the liposomal membrane to a native-like conformation and the inherent 
immunoadjuvant activity of the liposome vesicles. 

Idanpaan-Heikkila et al teach that when the outer membrane protein P1 from 
N. meningitidis was reconstituted with of phosphatidylcholine into liposomes, native 
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antigenic epitopes were formed. It is taught that the liposomes were reproducibly 
immunogenic at a low dose without any other adjuvant. The antibodies produced were 
both bactericidal and protective against infection in the infant rat model. 

Wright et al teach the incorporation of the recombinant PorB outer membrane 
protein of N. meningitidis into liposomes for use as a vaccine. The liposome 
preparations proved to induce a much greater immune response than the PorB 
adsorbed to AI(OH) 3 . It is further taught that reactivity with native protein was 
considerably enhanced by incorporation of the adjuvant monophosporyl lipid A into the 
liposome. See abstract. 

It would have been prima facie obvious to incorporate the isolated N. meningitidis 
protein taught by any one of Cadieux et al, Martin et al or Plante et al (which is the 
same as the protein taught by Applicant's as SEQ ID NO:2), into liposomes because the 
prior art, as evidenced by Ward, Idanpaan-Heikkila et al, and Wright, extensively taught 
that incorporating isolated, denatured or recombinant N. meningitidis proteins into 
liposomes allows for the proteins to achieve optimal protein folding which allowed for 
native-like conformation. It is taught that the use of liposomes replaced the use of LPS 
to promote native-like folding of the protein to an active conformation without the 
negative toxic effects associated with LPS. One of ordinary skill in the art would have 
been motivated to incorporate the protein taught by Cadieux et al, Martin et al and 
Plante et al into liposomes because doing so not only allows for the protein to obtain 
native-like conformation, but also has the added benefit of the inherent immunoadjuvant 
activity of the liposome vesicles. The secondary references further teach that the 
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liposomes may be used with or without a further adjuvant. The protein taught by 
Cadieux et al, Martin et al and Plante et al would inherently comprise an 'epitope- 
bearing portion'. The doses taught in instant claim 27 is consistent with what is taught 
by Brodeur et al. Although the prior art references do not specifically recite that the 
liposome may be of bacterial cell origin, it was well known in the prior art that 
pharmaceutical compositions comprising liposomes could be constituted from 
phospholipids from bacterial cells, soybean or eggs and any one of these sources would 
work equally as well as obvious functional equivalents. It is noted that the instant 
disclosure allows for the liposome to be synthesized or extracted from bacterial cells, 
soybeans or eggs. Phosphatidyl choline, phosphatiddylserine, phosphatidylgycerol, 
glycerides, steroids, e.g., cholesterol are all suggested. The specific bacterial 
phospholipids which have been added to the claims would be expected to act 
functionally equivalent as these other sources of liposome. The specific bacterial 
phospholipids which have been added to the claims would be expected to act 
functionally equivalent as these other sources of liposome and the addition of the 
specific source of the bacterial phospholipid to the claims does not impart novelty. 

The protein claimed and fragments thereof was very well known at the time the 
invention was made. Additionally, it was very well known that extensively teach that 
incorporating isolated, denatured or recombinant N. meningitidis proteins into liposomes 
allows for the proteins to achieve optimal protein folding which allowed for native-like 
conformation. It is taught that the use of liposomes replaced the use of LPS to promote 
native-like folding of the protein to an active conformation without the negative toxic 
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effects associated with LPS. One of ordinary skill in the art would have been motivated 
to incorporate the known NSA protein taught by Brodeur into liposomes, including those 
comprising a bacterial phospholipid, because doing so not only allows for the protein to 
obtain native-like conformation, but also has the added benefit of the inherent 
immunoadjuvant activity of the liposome vesicles. 

Response to Applicants' Arguments: 

Applicants argue that Plante, nor the combination of reference, teach a NspaA 
protein, variant or fragment thereof formuated with a liposome in a pharmaceutical 
composition. They argue that the prior art as a whole must suggest the desirability of 
making a the combination. This has been fully and carefully considered but is not 
deemed persuasive. First, the prior art as a whole does teach or suggest the 
desirability of formulating a Gram-negative bacterial protein with a liposome, synthetic 
or natural source. The term 'pharmaceutical composition' is an intended use only. A 
recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. In response to applicant's 
argument that there is no suggestion to combine the references, the examiner 
recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves 
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or in the knowledge generally available to one of ordinary skill in the art. See In re Fine, 
837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 
USPQ2d 1941 (Fed. Cir. 1992). In this case, the prior art references recited above, 
e.g., Ward, Idanpaan-Heikkila et al, and Wright, extensively teach that incorporating 
isolated, denatured or recombinant N. meningitidis proteins into liposomes allows for the 
proteins to achieve optimal protein folding which allowed for native-like conformation. It 
is taught that the use of liposomes replaced the use of LPS to promote native-like 
folding of the protein to an active conformation without the negative toxic effects 
associated with LPS. One of ordinary skill in the art would have been motivated to 
incorporate the protein taught by Plante into liposomes because doing so not only 
allows for the protein to obtain native-like conformation, but also has the added benefit 
of the inherent immunoadjuvant activity of the liposome vesicles. The secondary 
references further teach that the liposomes may be used with or without a further 
adjuvant. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). The prior art, taken as a whole, clearly provides motivation for 
combining/formulating a known Neisseria protein with a liposome of any origin, including 
one comprising a bacterial phospholipid. It is noted that the instant disclosure allows for 
the liposome to be synthesized or extracted from bacterial cells, soybeans or eggs. 
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Phosphatidyl choline, phosphatiddylserine, phosphatidylgycerol, glycerides, steroids, 
e.g., cholesterol are all suggested. The specific bacterial phospholipids which have 
been added to the claims would be expected to act functionally equivalent as these 
other sources of liposome. 

It is noted that only instant claims 17 and 19 require the additional use of an 
adjuvant. The secondary references further teach that the liposomes may be used with 
or without a further adjuvant. Wright et al specifically teach that reactivity with native 
protein was considerably enhanced by incorporation of the adjuvant monophosporyl 
lipid A into the liposome. 

The protein claimed and fragments thereof was very well known at the time the 
invention was made. Additionally, it was very well known that extensively teach that 
incorporating isolated, denatured or recombinant N. meningitidis proteins into liposomes 
allows for the proteins to achieve optimal protein folding which allowed for native-like 
conformation. It is taught that the use of liposomes replaced the use of LPS to promote 
native-like folding of the protein to an active conformation without the negative toxic 
effects associated with LPS. One of ordinary skill in the art would have been motivated 
to incorporate the known NSA protein taught by Plante into liposomes, including those 
comprising a bacterial phospholipid, because doing so not only allows for the protein to 
obtain native-like conformation, but also has the added benefit of the inherent 
immunoadjuvant activity of the liposome vesicles. 

The claims recite a well-known protein and argue that the novelty lies with the 
formulation of this well-known protein into a formulation with a liposome that comprises 
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a bacterial phospholipid. Plante , Cadieux et al, and Martin et al teach the identically 
claimed protein and the secondary references, e.g., Ward et al (Microbial Pathogenesis. 
1996. 21: 499-512), Idanpaan-Heikkila etal (Vaccine. 1995. 13(16): 1501-8), or Wright 
et al (Infection and Immunity, August 2002, 70(8): 4028-4034), teach that the 
incorporation of isolated N. meningitidis proteins into liposomes allows for the proteins to 
achieve optimal protein folding. It is taught that the use of liposomes replaced the use 
of LPS to promote native-like folding of the protein to an active conformation without the 
negative toxic effects associated with LPS. The use of adjuvants such as 
monophosporyl lipid A or muramyl dipeptide along with the liposomes is specifically 
taught. However, it is taught that an effective bactericidal response was obtained with 
the purest preparation of protein incorporated into liposomes. Accordingly, it would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made to ehance the immune response of the NspA protein taught by any one of . 
Plante . Cadieux et al. or Martin et al by incorporating into any liposome comprising a 
bacterial phospholipid, such as E.coli, N.menigtidis and N.lactamica, because the use of 
liposomes to achiever proper protein folding without the negative toxic effects 
associated with natively occurring LPS was well known in the Neisseria prior art at the 
time the invention was made. 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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